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Figure D-4. Continued.
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SHEAR WALL ANALYJ/S - CONTD

OVERTURNING
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Figure D-4. Continued.
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JHEAR WALL RES/OGN
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Figure D-4. Continued.
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D-132

SHEAR WALL DESIGN - CONT'D
VERTICAL BOUNDARY ELEMENT AT LINE 2

Check the requirement for confined boundary elements. Consider, for example, Line 2 of
shear wall 2-3 on Line D.

t=9,D=10

A = tD = 912 (10) = 7.5 sq. ft.

S = tD¥% = 9/12 (10)6 = 125 ft®

M=14x124K = 1714 K

P=14(D +L) = 1.4 (29.6+68.9) + (2.0+9.25) ] = 154
fy = M/S = 1714/12.5 = 137 ksf

fo = P/A = 15475 = 20.5 ksf

f = fy + f = 157.5 ksf, or 1094 psi

A confined boundary element is required if f < 0.2

0.2 f = 0.2 (3,000 psi) = 600 psi
f > 600, therefore, a boundary element is required.

Design the boundary element per ACI 21.5.3. The need for confinement applies also to the
boundary element on Line 3. Special confinement may be discontinued when f < (0.15 f.’
= 450 psi).

Figure D-4. Conti nued.
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JHEAR WALL NES/GN = CONT'D .
VERTICAL BOUNRARY MEMRER - LINE 2
VERTICAL Lo4ls’ /2 x12Y col.

FOR MAX. TENSION,
REQ'D Pu - /69" (PS)
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188 _
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h
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Agso.0r(/2x/e)= 1.449" < 3./3

TENS/ION CONTROLS:

PROVIDE 4-%8 (3.1659")
VERTICAL COLUMN CORE RE/INFORCEMENT

Figure D-4. Continued.
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SHEAR WALL PESIGN - CONT'D
VERTICAL AOUNPDARY MEMARERS - CONT'D

JPEC/AL TRANSVERSE RE/NFORCEMENT:
FOR #4 Hoops ! K, =/2-3.0=9"
Ay, =.409" h,.=/2-3.0=9"

FROM ACI 2A.4.4.] =_t. E 5,
S = A fr h” prag -~
0.3 . Ral
° A &[Ac/w I] ;j
/2
: 49 =3.8/"
0-30(9.0):‘, 12.«/2 ,]
(or) s = A 2 90 99"
' o0.0%h. =  0.09(2) 5
v

Swax <381 .. USE ¥4 Hoors @3%'o.c.
THRY-OUT LENGTH OF COL. CORE

Figure D-4. Continued.
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Figure D-4. Continued.
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WALL JECTIONJS

JHEAR WALL

SUNINF 7 AXVTNIOE QL FIN/FY
‘Z/IYOH SO FOWYOIHINY
SO WUIT TWI/ALL
YOS/ 8-9 3INOIY F7S
C,037y SV

# ZIYOH P#

A WARD

-0 IVO/LDIS

g-g NO/LD3IS

00 ,%f®

.

v-b NOILODS

vH-Z

SO 7

20,8/ @
h..mU\QQ\.\ 4 In/

(& 2 * W eyt 4....5.. .
- . 0 .
HLy 1oy —t
-~ o e ———y

- .l- 7
T e ..uno ..u‘.....o./a.
\ Lt (e PV L .'.4

sots, & . - -

I £

—+

. T
2 A N
5 U N RN Sl ACIRLS
- S e ce . DD LY

o e “ Diare i
R WAL BN . .F.,-.. P
M X RRCDOE P\ A L
-~ .. Lot . et . EERE S

[ —r— —
0

W ’ ....‘....V..n ”4.. o %
p 2% % e . 20,6/
=l P U #

e

MOIIF

we .o/

- O/ .,

MO73 S/NVIZY W&ZT

. 7 —+

|4

\V\

Figure D-4. Continued.
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Deformation Compatibility,(3Rw/8) Times Deflection. In this example, the
shear walls (with vertical boundary members) on Lines A and D and the frames
on Lines B and C are designed to resist the seismic forces. The framing mem-
bers on Line A and D (other than the shear wall vertical boundary members)
are not part of the lateral force resisting system; therefore, they will be
investigated for deformation compatibility (SEAOC 1H2d). When the lat-
eral forces shown on page 4 are applied to the structure, the lateral dis-
placement is 0.071 inch at the roof and 0.027 inch at the floor level. The
framing members on Lines A and D must be investigated for 3(12)/8 = 4.5.
times these displacements. Refer to SEAOC Commentary, p. 42-C.

Also, see Design ExampleD-7, p. 9 and /0. ‘

[ Te.0Ux 4.5 = 0.32"

ROOKF , —>
/
/ i
{T‘*—0.0?'b( 4.5=0./2
/
NP FLR, -
I \
| M INTERSTORY DRIFT = 0.20"
/

The resulting member forces are combined with the forces due to vertical
gravity loads. In this example, the resulting stresses are within the

strength of the members and the P-A effects are negligible. Therefore,
the requirements for deformation compatibility are satisfied.

Figure D-4. Continued.
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DESIGN EXAMPLE D-5

Dual Bracing System With Steel Frame

Description of Structure. A three-story Administration Building in
Zone 4 with dual bracing system consisting of a special moment
resisting frame in structural steel and concrete shear walls. The
structural concept is illustrated on Sheets 2, 3, and 4.

Construction Outline

Roof; Exterior Walls:
Built-up, 5-ply Bearing Walls in concrete
Metal decking with and non-bearing, non-shear
insulation board. insulated metal panels.
Suspended ceiling.
2nd & 3rd Floors: Partitions:
Metal decking with Non-structural removable
concrete fill. drywall, except concrete
Asphalt tile. as structurally required.

Suspended ceiling.

1st Floor:
Concrete slab-on-grade.

Design Concept. The building has a complete steel space frame
capable of carrying all gravity loads. Lateral loads are resisted
by a dual system. Concrete shear walls are designed to carry 100%
of the prescribed lateral loads. (The transverse walls are on lines
B, C, E and W; longitudinal walls are on N and S.) Steel moment
frames are designed to carry their share of the lateral loads when
acting together with the shear walls, and at least 25% of the
prescribed lateral loads when acting alone. (The transverse frames
are on Lines 2, 3, and 6; the longitudinal frames are on Lines A and
C, with moment connections to the columns on Lines 1, 3, 5, and 7.)
For this system, R, = 12. At the roof, the metal deck system forms
a flexible diaphragm and the lateral 1locads are distributed by
tributary area; at the floor the concrete-filled metal deck system
forms a rigid diaphragm and the loads are distributed by relative
rigidities.

Discussion. Calculations are given for the amount of shear to each
floor for 100% of the total base shear to the shear walls and 25% of
the total base shear to the frames., The distribution of the base
shear to the shear walls is not given here; it would follow the
procedures of example A-1. The 25% requirement for the frames
governs the design of the frames because they have negligible
rigidity compared to the walls. The exterior concrete at the shear
walls is exposed; the other portions of the exterior walls are
covered with insulated steel sandwich panels.

Figure D-5. Dual bracing system.
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Figure D-5. Continued.
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Figure D-5. Continued.
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Figure D-5. Continued.
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Figure D-5. Continued.
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LATERAL FORCES
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DESIGN EXAMPLE D-6

Wood Shear Panel System :

Description of Structure. A two-story wood framed classroom building in Zone
3, using wood floor amd reoof decks and weed stud walls. Girders and col-
umns on centerline of building support roof rafters and floor joists. The
structural concept is illustrated on Sheets 2 and 3.

Construction Qutline.

Roof : Exterior Walls:
Composition & gravel. Wood stud bearing walls with
1" diagonal sheathing. exterior and interior
Wood rafters, wood girders, plaster.
and columns.
Ceiling (drywall + acoustic Partitions:
tile). The stair enclosure walls
2nd Floor: are wood stud with plywood
3/4" plywood sheathing. sheathing on one. Other
Asphalt tile. interior walls are removable
Wood floor joists, steel drywall.

girders & columms.
Ceiling (drywall + acoustic
tile).
l1st Floor:
Concrete slab-on-grade.

Design Concept. There is a line of columns and girders on the centerline of
the building, but the exterior walls are bearing walls. Thus the structure
does not have a complete vertical load-carrying space frame and is a Wood
Box System with a Ry—factor of 8. The diagonally-sheathed roof acts as a
diaphragm spanning between exterior walls. This is a very flexible dia-
phragm incapable of transferring significant rotational forces. The plywood
sheathed second floor is a flexible diaphragm. This second floor diaphragm
is interrupted by a stairwell. The permanent stair enclosure walls running
in a north-south direction are therefore used as shear walls.

Discussion. The accompanying computations show the load diagrams and dis-
tribution of horizontal forces to the various shear walls and the unit shear
and chord stresses in the diaphragm. Attention is called to the two second-
floor struts which must transfer diaphragm shears to the shear walls om each
side of the stairs. Double joists are used for these struts. Plywood
sheathing is given for one of the stair walls. As this wall is short, it
will be provided with special tie-down fastenings. -Shear in piers of each
wall are computed as proportional to the solid space between openings.

Figure D-6. Wood box system.
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116";[.'5014'6 7%0"| 11°0" .
.9 WALL A
. » ]
:ﬂ% b - —————-—"————"————=———-—-—=——===-"
06 -‘—1647-—-—- .
! ! Q
s"f ¢ - o, |2y
SR ] <
Q ) .
5, & o Woida®
- St
i . 00 - e o . 00) L0 _»
S:0°h 58 7'07 13 0" |70 | 13-0" [7°0713'-0" |70"e%
watL '’
3
__________________ v 2 \. e o o o = = =
\9 :3) lQ
2mo N I i
-t :9 . :Q
0 ~ o‘\
1°THL. N =
| 15-0" l(:s.o'zz'-o" 9'-6"!6’-0" 9=o“lcb'l9=6“
waLeL'c” waLre 'P”

EXTERIOR WALL ELEVATIONS
Figure D-6. Continued.
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LOANDS EOR ROOF NDIAPHRAGM
ROOF

COMPO & GRAVEL ROOFING = 6.6
/"D/AG. SHEATHING = 1.5
RAETERS & CEILING JOISTS = 3,5
CEILING (PRYWALL +AC,. TILE) = 5,0
MISCELLANEOUS — = 1.0

pPL =17.0
ADD PARTITIONS FOR SEISMIC 10. O

27.6 PSF FOR SEIMIC

WALLS 11 RIGH & ) FT. PARAPET
STURS & PLASTER IBPSF »@ 5 =117.0%/1

LOANING NPIAGRAM - ROOF PRIAPHRAAM

'4
- ¢
@ \//7 ’/’/\. E\; ?g \U:
W
-~ l{) Q.
Q @ 27.6 {//a @ 3
¥ 5 % kU
S ! &
N_ 17 //\' @ < 2“}%
: L4 24
@ ~58.3K 8¢’ o] 583K SR =)7K
- Q,
# 53¢« 53.c% M @ 100% g

s - — |
1.34
ﬁ?ﬂ" 7 gk l’

(N~-S) LOARS

27.¢ #/a’' x 40’ = 1104%/
11785 X 2 = 2134
1338

WALL C OR D 117 x40 = ¢680"

(€ -W) LOARS

27.6 % 80 = 2208
1 » 2 = 234
2442

WALL A OR B 117 x80 = 9360 %
Figure D-6. Continued.

D-148



TM 5-809-10/NAVFAC P-355/AFM 88-3, Chap 13

LOARS FOR 282 FLOOR DIARHRAGM

FLOOR o
ASPHALT TILE = ),0%r
34’ PLYWOODN SHEATHING = 2.3
RLOOR JOISTS = 4.6
STEEL REAMS & COLUMNS = /1.0
CEILING & MECHANICAL = 5.9
PARTITION S = 20.0 e
ELOOR DEAD LOAD = 348 %=

WALL S e .
EXTERIOR : 18%8'x 11’ = 198%
INTERIOR: 18 * 56 = 99

LOANING PRIAGRAM = 2N FLOOR RIAPHRAGM

10' 10!
T p 2 4
SHEAR WALL, | ST . 8
© sronry ea LDNG/' =@
e e 58
L E\ we% O %
e 198¥,,  stRuT— o
so &
¢l.6X 647 200! 1698} &R =163 K@ 100% g
*jvsa.'; 537 Y| 9.0
L RN
1 ° L1 gy
| .79 4/, él |
7.9K 2.09 |7.9%

(N-S) LOADS &
34.8 x40 = 1392 WALL € OR D =/98x%x40= 7920,
ORF = 99

196 x 2 = 396 WALL & x20= /980
1788 #/1
&-W) LOARS
( 34)3 sso 2784 WALLEEF =99x2 = 198%
198 x 2 = 396 WALLAogas/%xeos 15, 840%
3180

Figure D-6. Continued.
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LATERAL FORCES

- 2IC
V= - w
Z: O-BOq I=,-Oﬁ Rw= 8\ J:I.S
T = 0.020 (h,,)g/"./ hn = 22.25'
3
= 0.020 (22.2.5) * = 0.205 s¢ec
_ 1258 _  /.25x 150
C T2 = m,g = 539, USE 2715
v = 0-30x /é0x2..75 W = 0.103 W
STORY FORCE Ex = —'lé-(v)
X = £wh
wh
LEVEL Wy h wh  Swh Fx

ROOF 117Kk 22.25' 2003 ©0.859 /70

MR, 163 K H.0!' 1793  0.41 1.8
W= 280 4396 [0 28.8
V= 0.103 x280K = 28.8k ~—/

Figure D-6. Continued.
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ROOE DIAPHRAGM
LATERAL FOQRCE

PIAPHRAGM FORCE

MIN. Fpx = DI5ZINpx = 0,35%.2X I xWNpy=0,108 Wpx
MAX, Fpx = OF5ZINpx & O 75% .2 x| x Wpx= 02258 Wpx
DIAPHRAGM STRESSES W= 0./45 Wpx
BENDING M CNORD FORCE SHEAR V v
= WLYS =M/D =wit/2 =¥/D
N-S (1.34x 0145 I BoXam 155K +40'= 3,88% 7.7¢K +g0'=049%r
E-W(2.44x0.145 )x4OYB=TIK +80=089 7.07% 180'=0.09%
SHEATHING Vmax. = 190%/

Ix DIAGONAL SHEATHING -~ DOUGLAS FIR

VERY FLEX/PLE DIAPHRAGM WERB  F=250 (TABLE5-1¢5-;)
ALLOWED YAPHRAGM LENGTH = 2x WIDTH(TAALE 5-/)
ALLOWED SHEAR = 300 ¥rr. (TAALE 5-2)

CONNECTIONS

STORY PORCE = /7.OA

/7’.71 Wox = O./45 Wpx €<— GOVERNS

CHORD SPLICE NEAR MIDSPAN OVER WALL A oOR B  P=38a0”

TOP PLATE OF STUP WALL IS CHORP,. LAP PLATES AND
CONNECT WITH 3-%"¢$ POLTS EACH SINE OF SPLICE.
CAPACITY /N SINGLE SHEAR IN 17%* MEMRERS =
3x/350% %/, 33 = 5.¢0K.

CHARD SPLICE NEAR MINDSPAN OVER WALL c oRD P= 8907

ENGE ROOF RAETER 1S CHORN. PROVINE T~tod NAILS ‘
EACH SIOE OF SPLICE. CAPACITY = 7x/07*x1.33=996
PIAPHRAGM CONNECTION WALL A oRrR A v =q0¥%

BLOCKING TO RLOCKING & PLOCKING TO PLATE (Sect A,

a4 FIGURE §-23,)- PROVIDE 2-16d(0R METAL FRAMING ANCHORS

2q4

RETWEEN RAFTERS. CAPACITY =(2%/0T ¥ /,38) +/33"= 214%
PIAPHRAGM CONNECTION 70 WALL € oR D v = 1 90%

RAFTER TO PLOCKING & PRLOCKING TOToP PLATE (Sect C,
FIGURE §-23) USE 16 @ 8" OcC, CAPACITY =(10T%/.33 06T=21"%;

e e

Figure D-6. Continued.
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2ND FLOOR RIAPHRAGM
/s
LATERAL FORCE STORY FORCE =11.8% 72—38-'-’ O.0724

DIAPHRAGM FORCE

Fpx = ::ba Wpx = 0.103 Wpx “—— GOVERNS

MIN. Pox = 0./03 Wpx
PIAPHRAGM STRESSES

AENNDING M CHORM FORCE SHEAR V

wey/a = M/D = we/2

N-5(1.79 % 0.103 ) x G0 /8 = 83.0 K tg0=2.08% 553K
+80=0.82% (.55

E-W(3.18 x 0./03 } 4078 = G5.5

BOUNDARY | PANEL | ALLOWER
wace | L % v C:;f“ NAILS | NAILS| v

4

A 80’ | e550%| 82%

3 |e'cc le”ce| 2/5%
B,WEST OF STAR| 60’ " 109
C,NORTH DESTAIR| 24' | 5530' | 230

1 16” ce | 6"cc| 2857,

| E, PLUS STRUT| 40’ | = /138

¥ SEE TARLE S5-6G-
UNBPLOCKER NIAPHRAGM, C-=C EXT=APLA PLYNOOR.

USE VALUES FOR 55" PLYWOOD, /10d NAILS, 2 xMEMPBERS.

FLEXIBILITY
USE L = GO (PIAPH. SPANING FROM WALL C TO E)
FORMULA 5-33. Fave =230 9a = 285

r = 38,000 e _ 33,000 230 _ g4
T W* (285)*
TABLE 5-1: DIAPH, 1S "FLEXIBLE", MAX SPAN = /00’ ) 60' OK
WITH FLEXIRBLE WALLS AND NO CALCULATED TORS/ON IN
THE DIAPH. THE MAX. SPAN = 3 x DEPTH OR 3x40'

=120’ > @o’' oK
Figure D-6. Continued.
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2N0 FLOOR QD/APHRAGM - CONT'N.

CONNECTIONS

CHORD SPLICE AT WALL A OR B P=2080"%
SIMILAR TO ROOF. USE 2-%8"9 ROLTS EACH SIDE,
CAPACITY = 2 x1000%x1.338 = 2660#

CHORD SPLICE AT WALL C OR P P = 820*
SIMILAR 7O ROOF. USE -1 d NAILS EACH SIRE,
CARACITY =6 x107# x/1.33 = 854#

DIARPHRAGM AT WALL A
WALL ABOVE, SOLE PLATE TO BLOCKING, 2-IGd
PETWEEN RAFTERS FOR QO¥/cr, AS AT TOP PLATE,

BLOCKING TO PLOCKING AND BLOCKING TO TOP PLATE:
SHEAR FROM ROOF & FLOOR = 90+ 82 = /72%par
USE 2-16d RETWEEN RAFTERS, SIMILAR TO ROOF.
CAPACITY = 2/ 4%r

PIAPHRAGM AT WALL B
SIMILAR TO WALL A, SHEAR=Q0+4/09=199%;, USE 2-t6d

DIAPHRAM AT WALL C
WALL ABRCVE, SOLE PLATE TO ENGE RAFTER.

USE 16 d @ 8% c.c. FOR 190%Fr, AS AT ROOF.

RAFTER TO RLOCKING ANP RALOCKING TO 7OP PLATE!
SHEAR. FROM ROOF 8 FLOOR =[50+ 230 = 420%r
use 1ed @ 4" c.c.

CAPACITY = 107% » /.33 + 0.33'= ¢3/Yr

DIAPHRAGM AT wALL E
NO WALL ARBOVE,

STRUT 15 POURLE JOIST EXTENDING OVER WALLE,
SIMILAR TO PLAN A, FIG. 5-23

(A
STRUT FORCE = (225 0.483K,, « 52) 4(22 x 0.183 x(2)

40 25’
= 3.45K

uSe 2-%"¢ BOLTS, DOUMBLE JOIST TO LG¥4%/4 AND

2-34" ¢ POLTS, ANGLE TO POUMLE TOP PLATE OF
WALL E.

CAPACITY IN SINGLE SHEAR IN 3" oF woor WITH
METAL SINE PLATE = 2x(1.25 ¥ j1470*) x 1.33 = 4888®

Figure D-6. Continued.
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SHEAR WALLS
WALL & 2ND STORY FORCE = 0.072x FLOORWE/GHT

/ezvo FLR. DL= ,gz’x 20x 34.8 Ps£

11

4-65“ 0.45%
200 -

S STRUT: : ./%ﬂ_r., A A
I LN WEOF WALL = 20%//x /8 PSF
BUILDING o5/~ ‘ H 5 _":_'!9_6%_
SECTION —~ | 20’ (@I ToTAL DL <4410

| o

SE/SMIC LOADS (0.072 xFLOOR WT)
DIAPH. LOARING D/AGRAM/\‘
FROM THE WEST 0.072 x53.7 ¥=3.87"
FROM THE EAST X9.0 =0.66
FROM TH& WALL x2,.0 = 0.4
WALL V= 4.¢6N

WALL SHEAR V = o* ,
2ol =Y

USE 16 STAUCT. I EXT.- ARPA PLYWOOND ONE SINE
Gd © 4" AT PANEL ENGES, 6d € 1R AT INTERMENIATE
SUPP'TS. ALLOWARBLE SHEAR = 3007/ (FIGURE &-/8)

OVERTURNING M = 46c0%x11'= 51,260 *'
= ~ »’
WALL REACTIONS = 4410% 51260 ™) 005 + 2098

2 19’
DCWN LCAD = 2.05+ 2698 = 4903
UP LOAD = 0.85 (2205) —2.695 = ~8&:4 (SEAX IHIb)

716 DOWN (F/6.6-20)

POST BOLTS TO ANGLE: 2-%8 o SINGLE SHEAR 2%
NET, WITH METAL SIDE PLATES:ALLoW 2x(1.25x1020%)
x/.33=3392% > 84% ANCHOR ROLT: W ¥ ALLOW /.3343000
4000 Chx 4 nfgnO’-3/8: (22~ "0")(8g)2 /G » /73 W}
Me SI1% (2% =112 76?%" F=767/./73:=4833 Ps/

Figure D-6. Continued.
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SNEAR WALLS CONT/.

WALL B)  pear as 3 EGUAL CANTILEVER PIERS
ASSUME NO MOMENT DEVELOPED IN SPANDRELS.

SPLICE FOR —O.145:583K=845"x 223 = 189
VERTICAL 1 | ]
CONTINUWITY Lt =F = = q——— — —b.072x 169X = 1.22"x 11.0 = /3
TYPICAL AT : G.67F Mgy 202X
ALL PIERS. ) |
= = Ty P67 gk
—» Ly C 3
202 'l
="l = 7.3
M==3
WALL SHEAR
/ST STORY: EXT. LATH EPLASTER_200
9670 E’ INT. 1 v n  —;00
Ve 3ig = 358 Ver » DIAG, SHEATING -~ -300
WALL NT/WIDTH ALLow. v = 4,0-5’%4
q
OVERTURNING 2N0 STORY JST STORY
WT. OF WALL QYiz'x 18 psf = 1944" | 9'x23'%/8 = 36/3*
DL OF ROOF 15' S % 1Tpsf= 170 170
AL OF FLOOR 15 % 5 x3¢= 340
TOTAL AL 2/14% 4123
8.45 1.3 _ . _w 202 _ poak!
O-T. MOMENT 3 =318 /PIER | =35 = €1.3K/ AYER
673 _ K
O.T. FORCE Z——f-—: = 3.75" st =792
REACTIONS 244 4 3750 i"_ez.i + 1920
PDOWN LOAD 1057 + 3750 = 4807 2062.+ 7920 = 9982
UPLIFT 0.85(1057)- 3750 = — 2852 | 0.85(2062)-792.0 = —6167

Figure D-6. Continued.
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SHEAR WALLS~ CONT'D

WALL (D) CONT'D

UPLIFT AT 2N FLOOR £ =2050

PROV/INRE VERTICAL CONTI!NLITY WITH METAL

PLICE PLATE Fbx 227 Wrry 2-58"80LTS
EACKH END. ALLOW 2x(/.25x 2030 )x/33:3375">

2852 2
T7/E PDOWNS AT /ST £200R <=6161%
USE ST/EEENED ANGLE (FI6. & -0 3-3"¢

BOLTS 7O 4£x¢ POST, S/VGLE SMEAR /N 2% ANET
WITH METAL S/RE PLATE ALLOW 3x(1.25x 28707 )x
/.33 = 72/57% 2

B B ANCHOR BOLTS WiTh 3x3  WASKHER

NET AREA OF WASHER = & IN?
ALLOW ©00 PS/IN BRG? 0O PS/'x 8 x1.3376408

NOTE THAT FOOT/NG MUST BE RE/NFORCEN SO THAT
THE BOLT CAN P/CK YR AROUT /.5 CU. YDS OF
CONCRETE.

Figure D-6. Continued.
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SHEAR WALLS ~CONT)

wace (©

—» ./45x583K=8.45K«x¢2.3 = 189K

7= 875?": 21 %
T 40-, —» .072x53.7% = 3.87Kkx/1.0 = 43
P H 12.32% Mar =232k’
K
12.32 SHEATHING :
_ 12,320 _ & 2ND STORY:
V= igsee - 392 Z EXT.#INT. LATH & PLASTER
- 200 +100 = 300Y ) 212
WT. OF WALL —ISP’#f/I‘ 23 |ST STORY:
RESIS TING M;;Z"T f ARD I" DIAS. SHEATHING
Mp = O.414 % xq0'x 20’ 3 600y 5
= 331 ) 232«x’
* NO UPLIET
waLL (A) ((B) simicar)
NET
F v L v

tl

ROOF 0./145x582= |8.44| 8.44 | 82 | 1627
FLOOR 0.072 x 8.4 =2 | 5.77 | /14.23 475" | 300

SHEATHING
2NN STORY &XT. #+INT. L +P 300'% >lc2

1ST STORY AR G LET-IN RRACES

4 x1000* #
= 3 ? ) 300
s00% + 9.5 &4 )

Figure D-6. Continued.
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DESIGN EXAMPLE D-7
Special Configuration :

Description of Structure. A one-story industrial garage building in Seismic
Zone 3. The north, east, and west walls are concrete bearing walls. The
south wall is largely open for drive-in access and has concrete columns and
concrete beams over the openings. The roof is concrete slab and beams. The
structural concept is illustrated on Sheets 2 and 3.

Design Concept. The roof is a reinforced concrete beam and slab system
forming a relatively rigid diaphragm, even with a 6 to 1 length-width ratio.
The north, east, and west walls are concrete bearing walls. The south wall
is a rigid frame. The lateral forces are resisted by shear walls. The
building is a Box System with Ry = 6.

Discussion. An estimate of the relative deflections and stiffnesses of the
north wall versus the south wall rigid frame indicates that practically all
of the east-west forces would be carried by the north wall. The resulting
rotation is resisted by the east and west walls. A computation of the de-
flection of the roof diaphragm in resisting north-south forces is shown. The
transverse bents formed by the south wall columns, the transverse roof beams,
and a portion of the north wall are checked to see if these bents are ade-
quate for the vertical load carrying capacity and the induced moment due to
3Rw/8 times the deflection resulting from the lateral forces. The vertical
load stresses in the south wall beams will be combined with chord stresses of
the roof diaphragm.

LATERAL FORCES

V= ZJS; \W/
Rw

Z:03,1-10, Ru=6. S=15
T=0.020 (ho)* he=16.0"

0.020 (1¢.0% = 0.16 sec.

1.255 _ 125«1.5
T% - (0.10)% 6-36« USE 2.75

V= 0.3 x1.2 x 2.7 W

"
I

C

0.138 W

Figure D-7. Special configuration.

1"
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=~ —~ CONCRETE REARING WALLS AGCOW\d{’/—W"\‘
(:.’“".r“‘“‘.r‘“‘.r‘,‘.f.“u"‘;'ir‘“‘:r“‘.:‘r“"r““‘,r“‘“.r““:r‘“‘.i
el h o sticorre. TELAS Y | ] "
' 1 K ] i1 m ™ i T ¥y 4 — |
T T S S U J A S S « N T
noon 8 cydn 2o cale. Aralsrvedl  d

H i 1] 1 1l n. 1] f 1 n fi n iy
]SS U | SN [ DA | NNty | IOy | EpUUgS | Bpspepuy | Rpppu | Spupupuy | Rpupus

T
L CONC. RIGIN FRAME——"
e 12 ® 120 = jaa-0" .

ROOF PlLAX scarc:1: 30’

30 507050 130

—
] ] 1 ' .6
“| 2q A 12% ta"corrc. /
s s Raninnt w2 5 a7 000 I
| { ] 1
L G PAYS @ 8a2-0"'s 4L 0"
@ FLOOR PLAI ScacLe:r=s0”

Figure D-7. Continued.
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WLIUDOW 510 820" 10" COIC WALL.
3 . TYPcAL | ) : ‘
R | i K
S RY= | @ oo == B @T g
S Ly | | L ! | |

1 f d Y (
Feh e\ rolso|7e dlrn- ,-‘-"%0’ ﬁ&s‘ -

LORTH ELEVATIOMN scare 1730

30 24 0%
p%o'?sb’z’ofcs-‘a’
1 WILDOW 70'x 4207 .
1 (8]
.3 R
o1 KO =] N
SR B9 R B
\ > / 12524 YIE
~Jo"CoMC. waLt BEAM
CGAST CLEVYATION WEST ELEYATIOU TYPICAL CROSS
SCALE 1”= 30° SECTIOM scaterizo’
[ 1Z% 24" ColC. BEAIM ¢ ROOF

e e

iz Y
12" 127 COXC. L.

SOUTH CLEVATION scace: 1730

Figure D-7. Continued.
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OO P, L.~ _ EXTERIOR WALLS.
QOMPO # GRAVEL ROOF “20.  “MWALL 10 COMC.185x7Z55=945Y,
F'corc. SLAR G8.0 T GEWGCUD WALLS I125x788=985Y,
PEAIMS 16.0
' 86.0%".

TP K 22 CONC. BCAIM s IS0x .58 = 237,
COLUAMMIS = Ix 1.17 x 150 'Jk‘-‘-%f:j.'i“-_’l 2ea®

BEISMIC AT-S.
 ROOF=-86x 24+ 2060 TCUD WALL 985X 84+23,600x.138 = 5.3%
Mwace” = 945
PEAI = 237
coLs. -52/2&: 43 JUMMARY
J4¢ -

: ) 2ENDWALLS®33 = 6.6
D O R e 463 v _DIAPHRASM 0.463x 144 = GG-T

SEISMIC G- W TOTAL SEISMIC WEIGHT = 73.3% -

ROOF= 8% .x 144G =12, 400
WALLS 2x 985 ™. 1, 970.
_138x714,3.705 1980 Y,
AL WALL 945 x1dd = 136,000 x 138 =18.8%
3. waLce
PEAIM 237x /44 = 8L, 200
COLS. 1228x5 = 6,140
-COVER GO.xIdF = _8,650.
J38x 38,960=c8"%

. Iez! v "
® o ®
¥ FCCNITER OF- RIGIDITY d ™ o
Q ya - N <
. ‘\3 . " F' . 3 # Y [té w S SE——
- A ) s ~ °’ 0 ALL -~
: A W HH P
o i ®| 5| ¢ FrAME g B3| o
366" CEMTER OF-HHASS — 8 36.6%_
{1.93.3% ! ¢ 33.3 % IS|
[ 0.463 %, @
L) . E
3.3 3.3 %

SEISMIC LOARS
Figure D-7. Continued.
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RELATIVE RIGIDITIES

NORTH WALL
USING CHART RMOR DEF.ECT/ON (F/6. G-4)

AEr, ECTIONS TARULATED MELOW FOm 10" WALLS , ARE
12/16 TIMES THE CHART VALUE WHICH ARE FOR /2" WALLS.

FPICR | h o 'Vd A - M AP/E‘p-S (/./3) z //263‘5 :0.0038
IR 3 (3.5 |.86 |0852(1LT5] g - O108- 0024+ 00038 z0.0/22Z
el 3 |70 [.43 (w58 |2.82

bewed — 1 - RS K (wae) = Yo.orze = 826

13~ | 8 |35 ]| .86 logsz|1.75] NOTE :
CR INDICATES

~ |ze3s CORNER PIER, FIXEN

WAL /5.5 | 144 | 1077).0/08] . CONNITION
RC INDICATES

’m;’ 3 |99 |.ogo8l.ooze] ~ RECTANGULAR PIER
: CANTILEVER CONNITION
SOUTH WALL (RIGID FRAME)

DEELECTION OF PIERS - B8AM EIXER

preelh | o | e - DT
1<*¢|-1¢ {017] 72 |32.8 0305
e~ 477 4 Y1 xe - 3
S T T 08I A /2x.08334 412750278 = 47.0
2-6% 14 (117 12 |99 |oo¢

Zac/2%. 0694+ 12°%.0185 = 32.8

wee.l. _ . x.gm
e B & I s / z &. 14
wal™ 16 i1dae {111 |0095| &1 06/ +./020 ¢ |
I 1q |iee |.097{0085| - AWALLE,0095-,0085+6.14=G. 14/

OEFLECTION PUE TO ROTAT/ION OF BEAM

® 'e_(zl' (4'41“ £) @ cewrer oF Bean G- ¢

Mo /- £ ¢(/se Pz /1000 X
&'(fi) Mz /000 x/ 4> /4000 uld

© : 71,000,600 %/2 -zw,/:%)_- 0.0972
3,000,000x/382¢ 72

© h:00922 xr4xs2 =/6.33"
TOTAL NDERLECTION 3 G./4+/6.33" 22.47
K (Ww4aLL) "2_1177 s 0.0445

Figure D-7. Continued.
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RELATIVE RIGIDITIES (CONT.)
CAST £ WEST WALLS_ - ===~

PICR |- A d |t AT K-

lissmy 7| e 217 {.1321 7.6

2”~ | ¢ |5 | 8 1.09zl/0.35]| Dz =_17"=0.06/3
3~ | 4 38 1/.33{.168 {596 £0.35+5.Fe.

d5F | ¢ 15 | .2¢7(.02221 " | Dy g= 1 __ =.0498
4°§ 7 15 | .96 |.0408) " | 1.6%12.5

sSSPy 7 | 2e |.292|.0240] _ -

ECCr5.75| 24 |.656 {.080¢4) =~

!
Dy =.0208=.0222 +.05/3.2.0799 Ke¢= 5799 * 2’2.5
Divare =.0802 -.0246 +.0498.=.1056 (Foa 2=/ 000")

Kuwaii® ,—;;— 29,47 Tm AwawL £0R P=35 o =280 1050

— 7000
i =0.0038"
CENTER OF RIGIRITY
N-5: ON BING. € AY INSRECTION
E-W: NORTH WALL K= 82.6 x 23.08:/%006 1906

¥ = =238,
JOUTH WALL K=_0.0445x © =___0X 8264 06

82.64 /906G
CENTER OF MASS AT N. WALL

N-3: 0N BLAG. € AY INJPECTION
E-W: NORTH i O R s T 08 08 = 9832 o 32,

SOUTH WALl R=30.7 X © = o X3 .73.3./5.4
73 3% 983 -2

Figure D-7. Continued.
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DISTRIBUTION OF FORCES
WALL SHEARS FOoR N-S FORCES

D-164

AL k| sV | 4] & K&l S| M | | W
N {826] —|— ]| 0cozf ~|~|—~]| 0| 0| O
S | 004 — | — | 2308 523| 21.3195¢10% O | .005] .005
82 .64
E | 2.4 05| 267 71.6|5127[48600[.0077] O | 3.7 | 404
W 1 947 05| 361} 71.6} 5127 006e77| O | 3.7 | 404
EX 97,220
i
CENTRILTY =0, My =0
ACCIDENTAL TORSION | =
Ma= V(0.05L) = 73.3 (0.05x144) = 528!
DIRECT SHEAR, V= =2V
1oRs1oNAL SHEAR. Vf = gKE]ng -M
TotalL SsHEAR, Vi = Vp+ Vi+ Vi
WALL SHEARS FOR E~W FORCES
N 1.0 | 233 0| o |733
s 4exi04] 0.0%5 .007| .001|.043
E — — 4.9%( 0.61| 554
W — | — 4.93] 0.61] .54
V=733
Ece. = 4.66 = 75.3x .66 = 708y

Ma = 73.3 (0.05x24) = 86y

Figure D-7. Continued
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E-W EARTHQUAKE

NORTH WALL
FACTOREN NESIGN (04D = /.4x 73.3= 103K

.V 103,000 )
Vo = @ Ac C 0.60 x (144'-60°)12"/, x10" ={7 PsI

SOUTH WALL

RIGINDITY ANALY SIS FINRS NEGLIGIALE
PRES/@N FORCE FOR THE JOUTHN WALL.

S RESIOGN THE FRAME FOR VERTICAL
LOAR PLUS INPDUCENDN MOMENTS DPDUE TO
RWBT/IMES THE NISTORTION RESULTING
FroM THE LATERAL FORCE.

3(6)
= 228 (A wwace + Doarn)

IN THE CASE WHERE THE NDIAPHRAGM
RLCEXIRILITY WOULN PERMIT THE FRAME
TO RBRLECT JSIGNIRICANTLY MORE THAN
THE NORTH SHEAR WALL, A DUCTILE |
FRAME WOULR BE PROVINEN.

N-S EARTHQUAKE
2 ¥ ]
PIAPHRAGM M:-Qﬂi}ﬁi = /200K

’

K
cHORR F =222 =52.2K ; A;= 52242 . 5 030"

CONT. CHORP BARS 2-%9

ENR WALLS: PESIGN FORCE, F=40.4K
FACTORED DESIGN FORCE FoR OVERTURNING &
1.4 x40.4 :56.6K; Mor=56.6x/5.8" = 89¢ K’
FACTORSED DES/GN FORCE FOR JSHEAR =
1.4 %40.4 = 566 &<

Figure D-7. Continued.
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TRANSVERSE FRAMES

D-166

THESE WERE NEGLECTED IN THE RIGINDITY ANALY SIS,
CHECK THAT THEY CAN TAKE 3Rw/8 TIMES THE
NEFLECTION CALCULATE ROR THE ROOL
PNIARHRAGM ACTING WITHOUT THE FRAMES .

NIAPHRAGM NPEFLECTION . ges”
BLEXURAL NERLECTION PJJ—TLL
ASSUMEBRD SE€CTION Rom-
Z1/9,/120,000 IN? ‘3[ . _,{
9; /0

al

¢

Aaa W AEAM AT ,,] _
‘ ITH WALL ASSUMEN Po&no)

8.17%x OR NORTN WALL
Ope ﬂgxix g‘x!‘.ﬂxlo! .0.0%

SHEARING REELECTION OF WEA
xdx X » 32,000, "
Dwt ﬂdﬂ;ﬁ— wHeRE ,«t pyory 6r¢ '/

mﬂ
F :85x5x150"F V3000

94- x 7 e3¢ .
Aw-“"""loig‘ 0.0/17"

TOTAL DEFLECTION OF RIAPHRAGM SETWEEN END WALS
ApzApt Dy= 0.076+0.0//7 =0.088 N

002’4

RELLECTION OF ENNR WALL

A  =(0.1056/1000) x 33.3 = 0.00352
PELLECTION OF FRAME AEAM WITH RESPECT TOGROUNO

Dy = 0.088 +0.0035 = 0.092
REQUIRERD FRAME LPEBELECTION

A= (BRufd)rg = 3(6)/8 X0.,092 =0. 207"

Figure D-7. Continued.
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TRANSVERSE FRAMES (CONT.)
STIBANESS OF FRAME

Tan: I2x 128 2020 1V*

12 « A K578 c \
K = gogo =1//2 / I = /6,000 > o
ISx/2 FOR T-AREAM g | , H g
Tac= 2x12 x 208 = 16,000 /L/* X QP 23.08 H § ~
72 v/ 3 7y
Q J / 9 ll e
K = 16,000 =578 3% ‘ / )
Tco= 36 x 103 = 3000 I1LJ* v v
’ 12 ) A (N
K = 3000 = 16.7
I5x12

DCFLECTION OF FRAME FOR I* LOAR. FIXCHD JOINTS ® B ¢C

FAIXCD GUD MOMEMTS OF COLUMMIS = - SEKA
L

JOWT 5 C
BA | BC || CB | CP | FIXED-END MOMENTS:

DA {1127 | 873 || .&822| .7758 M‘-'se”'ZA-OImEA
FCIM. | =187 -.278 BA°  /SxIZ il

+.024 |+.163 ||+.229 |5.029" F. 3681674
t. 112 || +.087 Meo® /15x/12 = 0.2786 A

-01¢ |=.100 |-.0c7 |-.0ore | FINAL MOMENTS FOR P =Kz

~033 |-.050 May=0.1756A20.175 x 435,\
+.009 |+.029 |[+.04! |+.009 =
-.003 {-.017 ||-.o1f |-003 Mcp = 0.236 x 438 , j
~005 |-.008 /03 K-IN (8.6/K) /

/
I'/

=.00] |+004 |+.007 |+r.007

~l75€A ~.23cCGA o
S SHEARS © 1% -, 175CA ~.236 CA O —>»EAN=438 _.-/
“1&5x12 ISxle
A=238 : 0.140"

ERAME NEFORMATION COMPATIRILITY 3"/?3
FOR REQ'D FRAME NPELLECT/ON OF 0,207
©.39K' N WHEN COMBINED WITH
May = 239K« 0,207 = 9.1&}

GRAVITY LOARS THE

AN | B SIS
. _8. - WITHIN THE ;
Mep = 5746 X ©-207 = /2.2 K PoA 1S SMALL. 2 oK.

Figure D-7. Continued.
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DESIGN EXAMPLE D-8
L-Shaped Building :

Description of Structure. A three-story L-shaped Administration Building in
Zone 3 with bearing walls in concrete, using a series of interior vertical
load-carrying column and girder bents. The structural concept is illustrated
on Sheets 2, 3, and 4.

Construction Uutline.
Roof:
Built-up, 5 ply.
Metal decking with insulation
board.

Exterior Walls:
Bearing walls in concrete
furred with GWB finish.

Suspended ceiling. Partitions:
2nd & 3rd Floors: Non-structural removable
Metal decking with concrete drywall.

f£ill.
Asphalt tile.
Suspended ceiling.
lst Floor:
Concrete slab-on-grade.

Design Concept. Since the structure is without a complete load-carrying
space frame, the Ry-factor is 6. The metal deck roof system forms a flex-
ible diaphragm, therefore the roof loads are distributed to the shear walls
by tributary area rather than by third story wall stiffnesses. The roof
diaphragm, being flexible, will not transmit accidental torsion to the shear
walls. The metal deck with concrete fill system for the floors form rigid
diaphragms. The walls act as a-series of vertical cantilever beams con-
nected together by struts at the floor lines. The wall analysis utilizes
the Design Curve for Masonry and Concrete Shear Walls on Figure 6.4,

Loads.
Roof: 2nd & 3rd Floors:
5-ply roofing = 6.0 p.s.f Finish = 1.0 p.s.f.
1" insulation = 1.5 Steel deck = 3.1
Steel decks = 2.3 Concrete fill = 32.0
Steel purlins = 3.7 Steel beams = 5.9
Steel girders Steel girders
and columns = 1.2 and columns = 1.5
Ceiling = 10.0 Partitions = 20.0
Miscellaneous = 1.0 Ceiling = 10.0
Dead Load = 25.7 p.s.f. Miscellaneous = 1.0
Add for seismic: Dead Load = 74.5 p.s.f.
Partitions 10.0
Total for Live Load = 50.0 p.s.f.
seismic = 35.7 p.s.f.

D-168

Figure D-8. L-shaped building.
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®,,.0 9,00
) 3 84ys[@ 32-0"] 900" [28249:d" - 48'c]
ROOF ovekm{/vs, 7Y | Mo y
. e e e e o e e " 1
i S
h il
l. ll ‘0
PROvIDE| comvnECTION OoF :. I
| STRUT P, WALL N(W) AS g RN
REQUIRED, BY SEISMI4 Ol - H
OESIGN \ :: I: "
-~ | ]
7:7 ‘5 il o
—————— AP 14 & o | fomme | —" .Q‘]
T """""""""""""" 7': <iHAzbA S
[}
:l " l: \J
j T T
:l(”ﬂ I :l |: >
i ] Y
'I |' |I Q
h i i
: : i
h !: h
e — bugying ——'2::::::"..-_::_-—-——_-'———: :;'!L

ROOF PLAN scol£: 1”30’

2o
20"

6-0"

<

F0F

6-0"

z..o“s-!h .‘c- -

30~

P e

NOTE .

WALL (N) (W) 1S A SUPPORT
FOR THE RIARHRAGM
EAST OF LINE @ FOR E-W
FORCES. THE STRUT ON
LINE C /S DESIGNED FOR
RORCES COLLECTEN IN
THE RIAPHRAGM. THE
STRUT FORCE IS THEN
TRANSFERRED To THE WALL
RY A SUITARLE CONNECTION
AT TH@ LOCAT/ON INDICATED.

Figure D-8. Continued.
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3

©

o I RS
s M .
@;—‘ 2 heagadl
Ol :

0z e
l
N
Q

247° g 3R° FLOOR PLAN. scaie:/nss

NOTE.
PROVINDE STRUT AND
b 5 @ CONNECTION TO WALL
. o“:o. .00,4:o~ < d .lo °~ L’Ne c JIM’L‘&
: I '!', TO ROOE.

o K
et [ 6 S| %
so"d—— — — R
- R 60" EQ g g
foutr L 2 O | ¥

sk

WHLL @cn

Figure D-8. Continued.
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(P @ 6'-0@ 20-0" :?2 140 @ia* @

===

f

el oD = = ==
%,mélzl =—l—<ll=l=<

WALL (3) @

1

:-'ajl "olite” //-’ajJ_

|

s liieiirolire]

WALL(N) (W)

Figure D-8. Continued.
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» :
LOARS TO ROOF RIARPHRAGM /00% g I
e, —t
17/.2% x 0 = o e 5.6 kS Te |
$08.9 x96' : 29,654 & s g |2
164.6 x 144' = 23,702 oo Al'y ,
@é5 X = 53,356 x X[ il & %o
TOTAL WEIGHT = G#5% S sl sie &9
m N~ Vs
Y SIMILAR COMPUTATIONS £ J"'\ { srRur f 1< &»;} N
G dedk > ~; — IR E R
| D N’g §
| %s 82.7° ¥ S
™~ = .
W) * ® ‘ S| 2
S N N
:{ ROOF : 35,7 %y N Cx ~ 5
0 " ‘i >
™ QW 4389 BIAGED 23K N REL_ |
171.2% 134.9 3.4 308.9% N i §
87¢} ,130.2% /37.8*,},‘109.9“ /ozriqu.!*g“ X
4 ! 2.80%/ 1 ~ b
845 K33 1% ‘.173'* 287 %3-52* 5
L2071 161.2% 47.4%
2'-0;‘1« L 7¢"-0" IL___48-o" 1J:_zio“
S e
S0LID |%TOTAL| NET ' K N-S E-W
WALL \yyrwj [area|wr®, | & | W5 Iresr Teast [souw|NorTH
N [G8T | .71 [488 [95.17] 464 | 428
NE 8/8 | .68 | 560 |46.93) 25.¢ 553
JW | 687 | .67 | 460 |95.17| 43.8 || 40
S€ 687 | .67 | 400 46.33| 2/.3 400
w 8/3 | .88 | 7/5 |46.88| 33.1 715
EN 87 | .73 | S02 |47./7| 23.8 502
&S 687 | ,73 | $02 | 47.17]| 23.8 502
AN @87 | .77 | 529 [47.17] 25.4 529
AS 813 | .94 | 764 |47.17] 36.1 704
ormaci e, [9ss o3 finey o))
’ )/
’/25:/4’ :?s-g.ti’j,('/” RooF WEIeHTY, || 188 |3570 (5284 185@
vy ’ ToTAL %) ||[2804 (4583|7265 (2887
#GREATER HT. To RINGE y, .80 | .56 | 7.27 | 2.69
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LOAD 70 FLOOR RIAPHRAGM 100% 3RP FLR.
(2NR FLR. SIMILAR)

3/6 0 = Q B .3K rx - 17,
587 x 96 = 56,352 (NE> 43.3 ENT TR
371 x 144 = 44.784 ol ELF
1814 701,13 5 % ;‘s 9
TOTAL WEIGHT = 1214 % g S I
% = 101,/36 , - - e
X =727 =483.3 CENTER L |z Q « 2
i Forisn YT areur Bl HIS |
, 0K ; o g
w8 B, Y| cenree o S
- , bl ewarofy o 3 :
X =833 4 W SRS
Q) x r e i S| 9
X FLOOR=74.5%/3 9 o |9
Y ] 9 ol X |¥
@ " A R b
S 87.7% (D woox WIS 88}
310k ) 587 . 3%
f_,zao.e" _200.684,202% 21624 N
——
35 110.3 , . 94.8~
R 96-0" N 48-0"
! | -1
JoLrn |XToTAL| NET ’ P N-J E-w
WALL \rwy (area wr#s, | & | W |iwesT [@asT [TourH NoRTH
NW | 7375 | .08 | 935 |95./17| 89.0(| 935
NE v | .68 | 935 |46.33| 43.3 935
SW " 67 | 921 |95.77| 8727 921
SE v 67 92! | 46.33| 42.7 921
W Z 87 | 1196 | 96.33| 55.4 196
EN " .73 | 1004 |47.17| 41.4 1004
&S " .73 | 1004 | 41.17| 41.4 1004
AN Y 77 /059 | 47./17} 50.0 1059
AS " 93 (/279 | 47.17] @0.3 1279
10°wALL wr WALLS#/, ||/185G|/856|3477|2063
- FLOOR WIDTH 48] 96| 144 48’
126 ¥/ x11' <1375 FLooR weIeHT||3578 | 7152 |10728]3576
TOoTAL %/) 5434 [9008(/4,207|56 39
x/, || s.43] 9.0/ [14.21 | 5.0¢

Figure D-8. Continued.
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LATERAL LOANDS
Z2IC
V= s, W
Z=03,1I=10, Ry=6, $=15
7 = 0.020 (h)¥*, h,=34"

0.020 (3% = 0.282 Scc

C - 1R - e = 436; USE=275

V = 03x1.0x2.75 W = 0.138 W, Say 014 W
(723

NOTE: THIS BUILDING HAS PLAN IRREGULARITY
TYPE B PER SEAOC TABLE |F. THIS INVOKES
SEAOC /H2;(4) AND IHZ2j(5). SEE /1H2; (4) FOR
RESTRICTIONS ON AULLOWABLE STRESSES; /H2;(5)
WILL BE MET BY PROCEDURE SHOWN OAN F&.

VERTICAL NISTRIBUTION OF LATERAL RORCE S
AND OVERTURNING MOMENTS

Fx = Cv- ’:;)h‘;’&hx 5 SINCE T <0.75EC,F=0
z __/_-:wa
FxzV Zwoh

hx Nh wWx wxhx i%xh[\u' Fx Vo Kb‘Mx My

|

RooF | 33 " 695 |2/285|.397 | 141
149 | 1639

SROFLR| 272 1t | /214 |26708| 435 | 187 /1639
2%rLR) 1! /1l 1214 /13354 |.2/8 94 336 | 3696 53348
oo ’ 430! 4730 '
ToTAL| - - |3073|6/347|.000 | 430" 10065

V= O./4x3073 = 430X
Figure D-8. Continued.
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ROOF DIAPHRAGM
« £ _149.5 .
JSTORY FORCE = /49,5 W %358 ° o.23%2

PRIAPH. FORCE& PER SEAoc -1

Fox = éﬁf)wpx lzzs.sw x T 0.232 Wpex

Max Fpe 201521 Wpx = (0755 0.3 x1.0)Wpx = 0.225 Wpx
EAST- WEST EQ. MULT.LOAR NIAG., p.5, BY 0.225

GOVERNS
e

SR=/46.8K
£6.9% 66.9% 22.2K
! ! I
24 4|0 39.4 396 AN 17,1 /5.64120.8 N
toan BT ek, i__©L8% T4
1.19% f 0.424/
f f\o.77‘A
14.6K 10,4K 5

{
SHEAR A /

STRUT COLLECTS SHEAR FORCE BETWEEN LINES @#@:
NORTH OF STRUT = [/ ¢ /7/ 2(0.77) = /5. G}zs -

SOUTH OF STRUT: V= Wx344 = /3,/

THE STRUT IS IN TENS/ON FOR EASTWARD FORCES,
COMPRESSION FOR WESTWARN. SUITAALE CONNEC-
TIONS MUST BE PROVINDEND ACROSS EACH AEAM AS
WELL AS AN END CONNECTION AT THE WALL.
NOTE: DIAPH. CALC. AECOMES MORE COMPLEX AT LOWER
FLOORS MECAUSE THEY RISTRIRUTE FLOOR FORCES PLUS
LOANS FROM SHEAR WALLS AROVE ACCORNDING TO
RELATIVE RIGIRITI®S OF SHELQR WALLS BELOW.

Figure D-8. Continued.
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